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ADF&G TECHNICAL DATA REPORTS 

This se r ies  o f  repo r t s  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  of data from s tud ies  conducted by the  Alaska 
Department of F ish and Game, e s p e c i a l l y  s tud ies  which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  
o f  o the r  agencies. 

The pr imary purpose of these repo r t s  i s  p resenta t ion  of 
data. Desc r ip t i on  of programs and data c o l l e c t i o n  methods 
i s  inc luded o n l y  t o  the  ex ten t  requ i red  f o r  i n t e r p r e t a t i o n  
o f  the  data. Ana lys is  i s  genera l l y  1  i m i  t ed  t o  t h a t  neces- 
sary  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t he  bas ic  data. No attempt i s  made i n  
these r e p o r t s  t o  present  ana lys i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  intended use. 

Data presented i n  these repo r t s  i s  intended t o  be f i n a l ,  
however, some r e v i s i o n s  may occas iona l ly  be necessary. 
Minor r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Major 
r e v i s i o n s  w i  11 be made i n  the form o f  rev i sed  repo r t s .  
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ABSTRACT 

Alaska Department of Fish and Game f i s h  t i c k e t  records f o r  226 Upper 
Subd is t r i c t  s e t  g i l l n e t  permit holders (65% of t o t a l )  in Upper Cook I n l e t ,  
Alaska were compiled f o r  the  period 1978-1982 t o  evaluate the  geographical 
di s t r i  but i  on of the  harvest of chi nook salmon (Oncorhynchus tshawytscha) and 
sockeye salmon (0. nerka). Harvest pa t t e rns  f o r  chinook salmon were 
r e l a t i v e l y  high near Ninilchik Beach, decreased i n  the  Clam Gulch area ,  and 
then increased t o  a high (average 67 f ish/permit)  on Kal ifonsky Beach near 
the  Kenai River mouth. A s imi la r  pa t tern  was noted f o r  sockeye salmon with 
r e l a t i v e l y  high catches (2,724 t o  4,580 f ish/permit)  near the  Kasilof and 
Kenai River mouths. No obvious d i f f e r e n t i a l  harvest  pa t t e rns  by area were 
evident  in the  da ta  s e t .  

K E Y  WORDS: Upper Cook I n l e t ,  Alaska, sockeye salmon, chinook salmon, s e t  
g i  11 net  commerci a1 harvest .  



INTRODUCTION 

Increasing competition f o r  the salmon resources of Upper Cook In l e t  by 
commerci a1 , rec rea t iona l ,  subsistence,  and personal use f i shermen has 
resul ted  in an attempt by the Alaska Department of Fish and Game ( A D F & G )  t o  
increase t h e i r  resource data base and management options t o  meet these 
demands. In t h i s  context ,  the Upper Subdis t r ic t  s e t  g i l l n e t  f i shery  (commonly 
referred t o  as the eas t s ide  se tnet  f i shery ;  Figure 1 )  has been the focal 
point of controversy r e l a t i ve  t o  the interception of Kenai River chinook 
salmon (Oncorhynchus tshawytscha) . Sport f i shing i n t e r e s t s  and the  A1 aska 
Board of Fisheries have inquired whether: (1 )  there  are areas of 
inordinately high commerci a1 harvest r a t e s  of Kenai River chinook salmon i n  
the  eas t s ide  se tne t  f i shery ;  and ( 2 )  i f  these areas e x i s t ,  what a re  the 
corresponding sockeye salmon (0. nerka) harvest r a tes?  The i n t en t  of t h i s  
report  i s  t o  present data r e l a t i ve  t o  these topics .  

METHODS 

The study area consisted of a  portion of the  Upper Subdis t r i c t  of the Central 
D i s t r i c t ,  Upper Cook I n l e t ,  Alaska. Upper Cook In l e t  i s  defined as t ha t  
portion of Cook I n l e t  north of the l a t i t u d e  of Anchor Point and i s  divided 
i n to  two management d i s t r i c t s ,  Central and Northern. The study area was 
l imited t o  the  water immediately adjacent t o  the  western shore of the Kenai 
Peninsula between the  lower boundary of the Upper Subdis t r i c t  a t  Ninilchik 
and the  upper boundary a t  Boulder Point (Figure 1 ) .  While both d r i f t  and s e t  
g i l l n e t  commercial f i shing gear may operate in the  Upper Subdis t r i c t ,  only 
the  s e t  g i l l n e t  f i shery  harvest data were examined as t h i s  f i shery  i s  the  
focus of a  controversy r e l a t i ve  t o  the  magnitude of the  chinook salmon 
harvest .  

Historical  harvest records (ADF&G f i s h  t i c k e t  da ta )  f o r  226 Upper Subdis t r i c t  
s e t  g i l l n e t  fishermen (permit holders) were compiled f o r  the period 1978- 
1982. These 226 permit holders (which represented approximately 75 f i shing 
s i t e s )  had maintained continuity in f i shing a  spec i f i c  loca le  f o r  the study 
period. 

Because of the  nature of the  Upper Subdis t r ic t  s e t  g i l l n e t  f i shery ,  harvest 
data by permit may not represent the actual catch f o r  the gear associated 
with t h a t  permit. For example, in a  family operation, a l l  f i s h  harvested may 
be sold under a  s ing le  permit a1 though a  number of permits and associated 
gear were f ished.  Therefore, in an e f f o r t  t o  standardize the  harvest 
s t a t i s t i c s ,  the following computation was made: 



Y l L U  - 
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Figure 1 .  Fishing d i s t r i c t s ,  r ivers,  and major features of Upper Cook In l e t ,  
Alaska. 



where: 

2 = mean salmon ha rves t / pe rm i t  a t  a  s i t e  pe r  yea r  
x  = t o t a l  salmon ha rves t  pe r  p e r m i t  
n  = t o t a l  number o f  pe rm i t s  f i s h i n g  t h e  s i t e  (ranged from one t o  n i n e  

i n  t h e  da ta  s e t )  

F u r t h e r  c o m p l i c a t i n g  t h e  a n a l y s i s  and r e p o r t i n g  o f  d a t a  i s  t h e  
c o n f i d e n t i a l  i t y  o f  f i s h  t i c k e t  i n f o r m a t i o n .  To m a i n t a i n  c o n f i d e n t i a l  i t y ,  t h e  
d a t a  were averaged over  f o u r  s i t e  groupings (except  f o r  one da ta  s e t  which 
used t h r e e )  as f o l l o w s :  

where: 
- - 
x  = grand mean salmon harves t /permi t  pe r  yea r  
N = t o t a l  number o f  s i t e s  i n  a  group (ranged f rom 3 t o  4) 

I n  an e f f o r t  t o  p r o v i d e  f u r t h e r  pe rspec t i ve ,  t h e  grand mean salmon 
ha rves t / pe rm i t  by  yea r  were summed over  a l l  years  and an o v e r a l l  mean 
computed f o r  t h e  s tudy  p e r i o d .  

A one way a n a l y s i s  o f  va r i ance  t e s t  was used t o  t e s t  t h e  n u l l  hypo thes is  t h a t  
mean salmon harvest /permi  t f o r  f o u r  geographica l  areas ( N i n i  1  c h i  k, Cohoe, 
Kal  i fons  ky, and Sal  amatof beaches; F i gu re  1 )  were equal  . A Newman-Keul s  
m u l t i p l e  range t e s t  (Zar  1974) was a l s o  employed t o  i d e n t i f y  where 
d i  f f e r e n c e s  were 1  ocated among t h e  sample means. 

RESULTS 

Approx imate ly  350 s e t  g i l  l n e t  p e r m i t  ho l de rs  f i s h  t h e  Upper S u b d i s t r i c t  
s e t n e t  salmon f i s h e r y .  Therefore,  t h e  ha rves t  s t a t i s t i c s  f o r  t h e  226 s e t  
g i l l n e t  p e r m i t s  analyzed i n  t h i s  r e p o r t  rep resen ted  approx imate ly  65% o f  t h e  
a v a i l a b l e  d a t a  s e t .  

Harves t  l e v e l s  o f  ch inook  salmon f o r  t h e  p e r i o d  1978-1982 f o l l o w e d  a  t r e n d  
(Appendix F i gu res  1-5; Appendix Table  1) t y p i f i e d  i n  t h e  o v e r a l l  mean ch inook  
salmon h a r v e s t  p e r  p e r m i t  f o r  t h e  5-year  p e r i o d  ( F i g u r e  2 ) .  I n i t i a l l y ,  
ha r ves t  l e v e l s  were r e l a t i v e l y  h i g h  near  N i n i l c h i k  ( 4 1  ch inook 
sa lmon/permi t ) ,  dec reas ing  t o  13 f i s h / p e r m i t ,  then  i n c r e a s i n g  s t e a d i l y  t o  a  
h i g h  on Kal  i f o n s k y  Beach ad jacen t  t o  t h e  Kenai R i v e r  mouth (67 f i s h / p e r m i t ) .  
T h i s  was f o l l o w e d  by a  decreas ing  nor thward  t r e n d  a long  Sal amatof Beach t o  8  
f i s h / p e r m i t  a t  t h e  d i s t r i c t  boundary a t  Boulder  P o i n t .  Ana l ys i s  o f  va r i ance  
i n d i c a t e d  s i g n i f i c a n t  d i f f e r e n c e s  i n  ha rves t  l e v e l  s  f o r  most yea rs  between 
areas. The o n l y  excep t i on  was i n  1980 where t h e  n u l l  hypo thes is  o f  no 
d i f f e r e n c e  i n  mean ch inook salmon ha rves t / pe rm i t  was accepted (p>.05) .  The 
Newman-Keuls m u l t i p l e  range t e s t  a p p l i e d  t o  1978, 1979, 1981, and 1982 da ta  
(Appendix Tables 2-5) suggested t h a t  ch inook salmon were c o n s i s t e n t l y  
harves ted  a t  a  h i g h e r  number on K a l i f o n s k y  Beach when compared i n d i v i d u a l l y  





t o  t h e  o t h e r  t h r e e  a r e a s .  Mean chinook salmon harvest/permi t on Ka1 ifonsky 
Beach ranged from approximately 65 f i sh /permi t  in 1982 t o  41 f i sh /permi t  in 
1979. Nin i lch ik  and Cohoe Beach harves t  l e v e l s  were approximately equal on an 
annual b a s i s  during t h e  study period with mean harves t  l e v e l s  ranging from 
15-42 and 21-28 f i sh /pe rmi t ,  r e s p e c t i v e l y .  Salamatof Beach was not 
s t a t i s t i c a l  1y d i f f e r e n t  i n  mean ha rves t  l eve l  re1 a t i v e  t o  Kal i fonsky Beach in 
1978 and 1979. 

Sockeye salmon ha rves t  l e v e l s  by geographical a r ea  were s i m i l a r  t o  t h e  
chinook salmon harves t  p a t t e r n  with s l  i g h t  modif icat ion (Appendix Figures  6-  
10; Appendix Table 6 ) .  The ove ra l l  mean sockeye salmon ha rves t  p a t t e r n  f o r  
t h e  period 1978-1982 (F igure  3 )  i nd ica t ed  i n i t i a l l y  high harves t  l e v e l s  a t  
Ni ni 1 chi k (2,028 sockeye salmon/permi t )  , decreasing t o  504 f i  sh/permi t ,  then 
inc reas ing  s t e a d i l y  t o  2,724 f i sh /permi t  on Cohoe Beach ad jacent  t o  t h e  
Kas i lof  River mouth. Harvest l e v e l s  then decreased s l i g h t l y  t o  1,950 
f i sh /pe rmi t  near  t h e  middle of Kalifonsky Beach and then increased  t o  a high 
of 4,580 f i sh /pe rmi t  on Salamatof Beach near t h e  Kenai River mouth. A rap id  
decrease  from 3,021 f i sh /permi t  near  t h e  middle of Salamatof Beach t o  1,212 
f i sh /pe rmi t  a t  t h e  d i s t r i c t  boundary a t  Boulder Point  was a l s o  ev ident  in  t h e  
d a t a  s e t .  

Analysis  of var iance  ind ica ted  t h a t  t h e  nul l  hypothesis  of t h e  d i f f e r e n c e  in  
sockeye salmon harves t  l e v e l s  between a reas  was r e j e c t e d  f o r  a l l  yea r s  
(p> .05 ) .  Salamatof Beach had t h e  h ighes t  mean sockeye salmon harvest /permit  
f o r  a l l  y e a r s ,  ranging from 1,239 sockeye salmon/permit i n  1979 t o  6,564 
f i  sh/permi t in  1982 (Appendix Tabl e s  7-11) .  Conversely, Nini 1 chi k Beach had 
t h e  lowest  ha rves t  l eve l  i n  4 of t h e  5 study yea r s  with t h e  sockeye salmon 
harves t  ranging from 589 f i sh /permi t  i n  1979 t o  1,530 f i sh /pe rmi t  i n  1981. 
The Newman-Keul s mu1 t i p l e  range a n a l y s i s  ind ica ted  t h a t  t h e  Kal i fonsky Beach 
ha rves t  l e v e l s  of sockeye salmon were s i m i l a r  t o  Sal amatof Beach in  3 (1979, 
1980, 1981) of t h e  5 yea r s  (Appendix Tables 7, 9 ,  and 10) with ha rves t  l e v e l s  
ranging from 859 t o  3,722 f i sh /pe rmi t .  Harvest of sockeye salmon on Cohoe 
Beach was s i m i l a r  t o  Nini lchi  k Beach f o r  2 yea r s  (1978, 1979),  s i m i l a r  t o  
Kal i fonsky Beach in 1980 and 1982, and d i f f e r e n t  (lower) from a l l  o t h e r  a reas  
in  1981 (Appendix Tables 7-11) .  

A sockeye salmon/chinook salmon harves t  r a t i o  was ca l cu la t ed  f o r  a l l  a reas  
between 1978-1982 (Appendix Figures 11-15; Appendix Tabl e 1 2 ) .  As expected,  
based on t h e  above d a t a ,  Kalifonsky Beach had t h e  lowest ove ra l l  r a t i o s ,  
ranging from 42 t o  51 sockeye salmon f o r  every chinook salmon harvested 
(F igure  4 ) .  In c o n t r a s t ,  r a t i o s  per  group on Nini l c h i  k Beach ranged from 43 
t o  96, Cohoe Beach from 51 t o  101, and on Salamatof Beach from 83 t o  194 
sockeye salmon per  chi nook salmon harvested (F igure  4 ) .  However, examination 
of t h e  d a t a  i nd ica t ed  t h a t  extreme v a r i a b i l i t y  d id  occur between yea r s  on 
each beach. For example, t h e  r a t i o  of sockeye salmon t o  chinook salmon f o r  
t h e  southern grouping on Nin i lch ik  Beach ranged from 32 (1982) t o  209 (1981; 
Appendix Figures  14 and 15 ) .  

DISCUSSION 

The c e n t r a l  quest ion of t h i s  i nves t iga t ion  was whether t h e r e  were a reas  of 
s e t  g i l l n e t  f i s h i n g  in  t h e  Upper S u b d i s t r i c t  where r e l a t i v e l y  high chinook 
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(Note: Data used to calculate  t h i s  ra t io  was from mean 
harvest/permit, therefore Figure 4 values a re  n o t  the 
resu l t  of dividing overall means) 

Figure 4 .  Overall mean sockeye/chinook salmon harvest ra t io  per s e t  g i l l  net permit in the Upper Subdis t r ic t ,  
Upper Cook In l e t ,  Alaska, by geographical area and group, 1978-1982. 



salmon harvest  occurred without a  corresponding high sockeye salmon harves t .  
I t  was assumed t h a t  i f  these areas ex i s t ed ,  an a l t e r n a t i v e  t o  the  present  
management and a l loca t ion  options f o r  Kenai River chinook salmon may be 
avail  able .  Based on the  data ,  the re  does not appears t o  be manageable un i t s  
t o  meet these  c r i t e r i a .  Areas of r e l a t i v e l y  high chinook salmon harvest 
corresponded t o  areas  of re1 a t ive l  y  high sockeye salmon harves t .  Conversely, 
low harvest  a reas  f o r  both species  occurred simultaneously. This i s  
in t e rp re ted  t o  mean t h a t  average sockeye/chinook salmon r a t i o s  a r e  f a i r l y  
uniform along the  majori ty of the  study area .  

The ana lys i s  d id  provide addit ional  information re1 a t i v e  t o  the  geographical 
harvest  of chinook salmon. Higher catch l e v e l s  near the  mouth of the  Kenai 
River appear cont radic tory  t o  the  popular be l i e f  t h a t  the  majori ty of chinook 
salmon migrate nearshore throughout the  s e t  g i l l  net f i she ry .  While these  data  
do not r e f u t e  t h i s ,  the  harvest  pa t tern  does not support i t .  I f  the  majori ty 
of chinook salmon a re  migrating nearshore, one might expect higher harvest  
l e v e l s  near Ninilchik with harvest r a t e s  decl in ing toward the  Kenai River as 
f i s h  a r e  removed from the  avail  able population by the  commercial f i s h e r y .  The 
harvest  pa t t e rn  from 1978 through 1982 was j u s t  the  opposi te  with increasing 
success per permit near the  r i v e r  mouth. Increased gear e f f i c i ency  and/or 
increased numbers of f i s h  in the  areas  adjacent t o  the  Kenai and Kasilof 
River mouths would account f o r  the  observed pa t t e rn .  To d a t e ,  no da ta  e x i s t  
t o  i d e n t i f y  the  control1 ing f a c t o r .  

In c o n t r a s t  t o  the  chinook salmon harvest pa t t e rns ,  sockeye salmon harvest  
p a t t e r n s  were as expected r e l a t i v e  t o  the  known migratory pathways of Kasilof 
and Kenai River s tocks .  S ign i f i can t  port ions of these  stocks migrate outs ide  
the  s e t  g i l l n e t  f i she ry  (Waltemyer 1983) and, consequently, do not  become 
ava i l ab le  f o r  harvest  unt i l  they a re  in c lose  proximity t o  the  r i v e r  mouths. 
Therefore, higher harvest  l e v e l s  near the  Kasilof River a re  t o  be expected. 
Concurrently, the  high harvest  l e v e l s  on Salamatof Beach correspond t o  the  
more abundant Kenai River s tocks moving from the  middle of Cook I n l e t  t o  the  
Kenai River through t h i s  a rea .  

In summary, the re  i s  no panacea t o  the  current  c o n f l i c t  over chinook salmon 
versus sockeye salmon harvest through e l  imination of commerci a1 f i sh ing  
opera t ions  in s p e c i f i c  geographical a reas .  However, these  da ta  do suggest 
f u r t h e r  research needs and avenues. For example, t h e  c h a r a c t e r i s t i c s  of the  
s e t  g i l l n e t  f i she ry  near the  Kenai River mouth need f u r t h e r  d e f i n i t i o n .  
Factors such as :  (1) locat ion  of s e t  g i l l n e t  gear from shore,  ( 2 )  t i d a l  
phases, (3)  run timing, ( 4 )  depth of capture in the  gear ,  e t c . ,  needs 
evaluat ion re1 a t i v e  t o  assessing di f f e r e n t i  a1 harvest  r a t e s  f o r  chinook 
salmon versus sockeye salmon. The proximity of these  s i t e s  t o  the  r i v e r  mouth 
could conceivably a1 1 ow addit ional  escapement of chinook salmon i f  
d i f f e r e n t i a l  harvest  r a t e s  were evident .  
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APPENDICES 



Appendix Table 1 .  Overall mean chinook salmon harvest per permi t  by year for  
selected s i t e  groupings , 1978-1 982. 

................................................................ 
Year F i v e  

S i t e  -------__-____--_-_------------------------- Year 
Group 1378 137'3 1'380 1381 1382 Meari 



Appendix Table 2 .  Newman-Keuls multiple range t e s t  of chinook salmon harvest/ 
permit by area, Upper Cook In le t ,  Alaska, 1978. 

-------------------------------------------------------------------------------------------------------------- 
?ank o i  Sarpie leans Cohoe ill N i n i l c h ~ k  i 2 )  S a l a a a t o i  ( 3 )  Kai i fonsky  i 4 i  

Sample Hean i x i  31.03 31.90 46.52 60.87 

Size of Samples 16 25 20 15 
............................................................................................................. 
Cornpar i son S.E. 9. P. q 0.05 Conclusion 

1 

............................................................................................................. 
1 versus 1 i .44  4.01 4 3.737 Reject  Ho:4=1 

4 versus i 6.74 4.30 .I 3.399 Reject  Ho: 4=2 

4 versus 3 7.06 L.  7 $3 2 2,829 Accept Ho: 4=3 

3 versus 1 7.06 2.19 .; 3.379 Accept Ha: 3-1 

3 versus 2 5,31 2.32 2 2.827 Accept Ho: 3=2 

2 versus 1 6.74 0. i 3  2,829 Accept Ho: 2=1 0 

1 
S.E. = standard e r r o r ,  q = student ized ranges, p = number o f  aeans i n  range of weans being tested,  
q 0.05 = c r i t i c a i  vaiue. 



Appendix Tab1 e 3. Newman-Keul s mu1 ti p l  e range t e s t  of c h i  nook salmon h a r v e s t /  
p e r m i t  by area,  Upper Cook I n l e t ,  A laska,  1979. 

Sample Hean ( x i  20.14 20.55 35.11 40,ab 

S!;e of Samples 24 16 20 16 
............................................................................................................. 
Loaparison S.E. 9. P a  q i1.05 Conclusion 

I 

4 versus 1 

4 versus 2 

i versus 3 

3 versus 1 

7 Jersus 2 

2 versus 1 

4.24 4,a7 4 3.737 Reject  Ho:4=l 

4.65 4,37 3 3,399 Reject  Ho:4=2 

4.41 1.30 2 2.829 Accept Ho:4=3 

3.98 3.66 3 3.399 Re jec t  Ho: 3=1 

4,41 3.39 2 2.829 Reject  Ho:3=2 

4.24 ii. 10 2 2.829 Accept Ho: 2= l  

I 
5.E. = standard e r r o r ,  q = s tudent ized  ranges, p = number o f  reans i n  range of means being tes ted ,  
a 0.05 = c r i t i c a l  value. 



Appendix Table  4. Newman-Keul s mu1 t i p l e  range t e s t  o f  c h i  nook salmon harves t /  
p e r m i t  by area, Upper Cook I n l e t ,  A1 aska, 1981 . 

-------------------------------------------------------------------------------------------------------------- 
Fank of Sample fleans Ninilchik i l i  Cohoe ( 2 )  Saldnatoi (31 Kalifonsky i4i 

Size of Samples 24 16 20 16 
............................................................................................................. 
Comparison S.E. 9. Pa q 0,05 Conclusion 

1 
............................................................................................................. 
3 versus 1 4.40 7.92 4 3.737 Reject Ho:4=1 

4 versus 2 4.12 5'40 3 3.399 Reject Ho:4=2 

4 versus 3 4,5i 3.49 2 2,829 Reject Ho:4=3 

3 versus 1 4.13 4.57 3 3.399 Reject Ha: 3=1 

3 versus 2 4.57 2.21 2 2,129 Accept Ho: 5=2 

2 versus 1 4.40 1.99 2 2,129 Accept Ha: 2=l 
............................................................................................................. 
1 S.E. = standard error, q = studentized ranges, p = number of eeans in range of Reans being tested, 

q 0.05 = critical value. 



Appendix Table 5. Newrnan-Keul s m u 1  t i  ple range t e s t  of chi nook salmon harvest/ 
permit by area, Upper Cook In le t ,  Alaska, 1982. 

Pank of Sample Heans Salamatof (11  Coboe ( 2 i  Ninilchik (3)  Kalifonsky 14) 

Size of Saaples 20 16 24 16 
............................................................................................................. 
Conpar i son S.E. 9. PI q 0.05 Conclusion 1 

4 versus 1 

4 versus 2 

4 versus 3 

3 versus 1 

6.04 4.59 2 3.737 Reject Ho: 4=1 

6.36 4..31 3 3,399 Re ject Ha:4=2 

5.81 3.93 2 2,829 Reject Ho: 4=3 

5.45 1.01 3 3.399 Bccept Ho: 3-1 

3 versus 2 5.81 6.79 2 2,829 Accept Ho: 3=2 

2 versus 1 6. 04 0.15 2 2.829 Accept Ho:2=1 
............................................................................................................. 
I S.E. = standard error! Q = studentized ranges! p = number of weans in range of aeans being tested, 

q 0.05 = critical value. 



Appendix Table 6.  Overall mean sockeye salmon harvest per permit by year 
for  selected s i t e  groupings, 1978-1 982. 

---------------------------------------------------------------- 
Year F i v e  

S i t e  ............................................ Yeat- 
Group 1378 1373 1980 1381 1382 Meart 



Appendix Table 7 .  Newman-Keuls multiple range t e s t  of sockeye salmon harvest/ 
permit by area, Upper Cook In le t ,  A1 aska, 1978. 

<ample flean i x i  1,040 1,581 3,273 4,244 

S i i e  o f  Samples 25 16 16 20 
-----------------------------------------*------------------------------------------------------------------- 

Coapar i son S.E. 9. P a  q 0.05 1 
Conclusion 

------------------------------------------------------------------------------------------------------------- 
4 versus 1 318.2 10.1 4 3.737 Reject  Ho: 4=1 

4 versus 2 355.8 7.5 .J 3.399 Re jec t  Ha: 4.2 7 

4 versus 3 355.8 2.7 2 2,829 Accept Ho:4=3 

3 versus 1 339.6 6.6 3 3,399 Reject  H0:3=1 

3 versus 2 375.0 4.5 2 2,629 Reject  Ho:3=2 

2 versus 1 339.6 1.6 2 2.827 Accept Ho:2=1 
............................................................................................................. 
1 
S.E. = standard e r r o r !  q = s tudent ized  ranges, p = nuiaber o f  means i n  range of mans  being tes ted ,  
q 0.05 = c r i t l c a i  value. 



Appendix Tab1 e 8. Newman-Keul s mu1 t i  pl e range t e s t  of sockeye salmon harvest/ 
permit by area ,  Upper Cook I n l e t ,  Alaska, 1979. 

-----------------------------------------------------------------------------------------------------------.-- 

Rank of Sample Heans N i n i l c h i k  (1)  Cahae ( : I  Kal i fonsky  ( 3 )  falamatof ( 4 )  

S ~ z e  of  Samples 25 16 l b  2g 
---------------------------+--------------------------------------------------------------------------------- 

Comparison S,i. 4. P a  q 0.05 ionc lus io r !  
1 

4 versus 1 Re j e c t  Ho: 4=1 

4 versus 2 97.3 5.7 3 3.399 Reject  Ha:4=2 

4 versus 3 97.3 3.9 2 2.829 Reject  Ho:4=3 

I versus 1 92.8 2 .9  3 3.399 Accept Ho: 3=1 

3 versus 2 102.5 1.7 2 2.829 Accept Ho: 3=2 

2 versus 1 92.8 1.1 2 2,829 Accept Ho:2=1 
............................................................................................................. 
i 

S,E, = standard e r r o r ,  q = s tudent ized ranges, p = number o f  means i n  range of  means being tested,  
q 0.05 = c r i t i c a l  value. 



Appendix Tab1 e 9. Newman-Keul s mu1 t i p 1  e range t e s t  o f  sockeye salmon harves t /  
p e r m i t  by area, Upper Cook I n l e t ,  Alaska, 1980. 

-----------------------------------------------------------------------------------------------------------.-- 
Fank at jampie Heans N i n ~ i i h i k  ( I )  Kaiifonsky i2i Cohce (31 id ia f i aco i  (11 

Size of Samples 25 16 16 20 
............................................................................................................. 
Zoepari son S.E. 9. P. q 0.05 Conclusion 

1 

............................................................................................................. 
4 versus 1 208.1 4.00 4 3,737 Reject Ho:4=1 

0.66 4 versus 2 252.7 .> 3.399 Accept Ho: 4=2 -. 

4 versus 3 232.7 0.04 2 2,829 Accept Ha: 4=3 

3 versus 1 222.1 3,70 3 3,399 Reject Ho: 3=1 

3 versus 2 245.3 ij. 60 2.829 Accept Ho: 3=2 'L 

2 versus 1 222.1 3.10 2 2.829 Reject Ho:2=1 
............................................................................................................. 
I S.E. = standard error, p = studentized ranges, p = number of leans in range of leans being tested, 

q 0.05 = critical value, 



Appendix Table 10. Newman-Keuls multiple range t e s t  of sockeye salmon harvest/ 
permit by area, Upper Cook In le t ,  Alaska, 1981. 

-------------------------------------------------------------------------------------------------------------- 
kank o f  Sample fleans Cohoe ill h i n i i c h i k  ( ? i  Ka l i i onsky  (3)  ia iamatof  14) 

Sample flean i x i  1,466 1 ! 530 I ,b l6  2,334 

Size of Samples 16 25 16 20 
............................................................................................................. 
Cornpar i son S.E. 9. P* q 0.05 Conclusion 1 
............................................................................................................. 
4 versus 1 215.8 1. 0 4 3.737 Reject  Ho:4=1 

4 versus 2 240.3 3.3 3 5.399 Accept Ha: 4=2 

4 versus 3 215.8 .J , .> 2 2.829 Re jec t  Ho:4=3 -. - 
3 versus 1 227.5 0.7 3 5,399 Accept Ha: 3=1 

3 versus 2 206.0 0 . 4  2 2.829 Accept Ho: 3=2 

2 versus 1 206.0 (1.5 2 2,829 Accept Ho:2=1 
............................................................................................................. 
I S.E. = standard e r r o r ,  g = s tudent ized  ranges, p = nu lber  of leans i n  range of Beans being tes ted ,  

q 0.05 = c r i t i c a l  value. 



Appendix Table 11 . Newman-Keul s mu1 t i  ple range t e s t  of sockeye salmon harvest/ 
permit by area, Upper Cook In le t ,  Alaska, 1982. 

hank o f  Sample fleans N i n i I c h i k  (11 Cclhoe ( 2 1  K a i  l ionsky (31 5a l a ra ta f  ($1  

Sample flean i x )  1,094 2,953 3,722 6,554 

Size o f  Samples 25 16 16 2 0 
............................................................................................................. 
Comparison S.E. 9.  P * q 0.05 Conclusion 

1 

4 versus 1 448.5 12.2 4 3.737 Reject  Ho:4=1 

4 versus 2 501.4 7.2 3 .3.5?9 Re jec t  Ho: 4=2 

4 versus 3 501.4 5,7 2 2,829 Re jec t  Ho:4=3 

3 versus 1 478.6 5.5 3 3.399 Re jec t  Ho:3=1 

3 versus 2 528.5 1.5 2 ?.a29 8ccept Ho: 3=2 

2 versus 1 479.6 3.9 2 2.829 Reject  Ho:2=1 
............................................................................................................. 
1 

S.E. = standard e r r o r ,  q = s tudent ized  ranges! p = nuflber o f  means i n  range o f  means be ing  tes ted ,  
q 0.05 = c r i t i c a l  vaiue. 



Appendix Table  12. Ove ra l l  mean sockeye salmon t o  chinook salmon ha rves t  
r a t i o  by p e r m i t  f o r  se l ec ted  s i t e  groupings, 1978-1982. 

................................................................ 
Year Five 

Site Year 
Group 1378 1373 1380 1981 1382 Mean 



1 2 3 4 5 6  7 8 9 1 0  11 12 13 14 15 16 17 18 19 
N i n i l c h i k  B e a c h  C o h o e  B e a c h  Kal i f o n s k y  B e a c h  S a l  a m a t o f  B e a c h  

A p p e n d i x  F i g u r e  1 .  G r a n d  mean  c h i n o o k  s a l m o n  h a r v e s t  p e r  s e t  g i l l n e t  p e r m i t  i n  t h e  U p p e r  S u b d i s t r i c t ,  
U p p e r  Cook I n l e t ,  A l a s k a ,  by  g r o u p ,  1970. 
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